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justing it to the instrument.

UNITED STATES PATENT OFFICE

MERRITT GALLY, OF NEW YORK, N. Y.

IMPROVEMENT IN MECHANICAL MUSICAL INSTRUMENTS.

Specification forming part of Letters Patent No. 222,080, dated November 25, 1879 ; application filed
May 21, 1879,

To all whom it may concern :

Be it known that I, MERRITT GALLY, of the
city, county, and State of New 101]1, have
invented certain new and useful Improvements
In Musical Instruments, of which the follow-
1ng 18 a specification.

In the accompanying drawings, Figure 1 is
a side elevation, partly sectional, of the prin-
cipal devices of the invention., Ifig. 2 is a
modification of a part of the mechanism of
e, 1. Ifig. 3 1s a front view of the roll of
bhett-music and the devices for readily ad-
I1g. 4 is a modi-
tication of the deviee for retarding the move-
ment of the sheet.

The first part of my invention has reference
to the * stops?” for bringing into action differ-
ent sets of sounding devices, or for bringing
into operation devices for producing * expres-

sion,” as the case may be, and is applicable to

any kind of musical instrument which may be
performed upon either maunall y or meclmm-
cally.

In ¥ig. 1, N 1s a stop, lettered in the ustml
manner, to indicate wlnt part of the mstra-
ment is to be brought 1nto action or shut off
thereby. Instead of being arranged to draw
and pusit in the ordinary way, this stop turns
on a pivot, and when turned toward the per-
former the letters are in sight, which indicate
that the set of sounding devices or expression
mechanism represented by the stop is opera-
tive. When turned with 1ts edge toward the
performer the letters are not in sight, and the
parts of the instrument represented by the
stop areinoperative. This turning stop N op-
erates in connection with the small lever ¢, and
opens or closes the valve V between air-fube
W and air-tube X. These air-tubes, whemn con-
nected, operate the pneumatic stop-key
which 1s depressed, holding the shutter H
closed, when an unpertforated portion of the
music-sheet U closes the aperture at «, and the
finger-key L is not depressed.

Whenever either a perforation in the sheet
which represents the stop G I opens aperture
@ or the finger-key L 1s depressed, the tube W
1s opened to the external atmosphere, and the

exhaust from the main air-chamber I 1S over-
come thereby, and the shutter Il 15 opened.
The mechanism 18 reversed 11 1ts action when
a pressure instead of an exhaust-current ol air

oumnl W

isused. The opening of shutter H renders the
set of reeds 1) operative.

Any stop or expression mechanism other
than the shutter H can be operated by con-
necting with the operating devices; and I do
not, thexclore wish to be limited in my appli-
ca,tiou o1 the 111\*ent10n

The pneumatic stop-key G is adapted to be
operated by means of perforations in the mu-
sic-sheet, 1 order that the stops of the instru-
ment for different sets of sounding devices or
for producing eéxpression may be operated
thereby; but it 1s desirable, in order to avoid
as much as possible an appearance of set me-
chanical expression,tobe able to introduce any
rariety that the taste of the performer may
suggest. This 1s secured by the peculiar con-
struction of the finger-key stop L. The fin-
ger-key L, when depressed by the finger at m,
opens duct W at a® to the external atmosphere
producing the same effect as that of a pufo-

ration 1u the sheet at . If, therefore, it is de-
sirable to open the shutter H when ]10 perfo-
ration oceurs in the sheet, the depression of the
finger-key at m produces the required result.

I 1t 18 desirable to prevent the operation of
anyone or more of the periorationsin the sheet
which represent this stop, the finger is placed
at the other extremity of the finger-key at 4,
and this end of the key being depressed closes
the valve V, and the perforation in the sheet 1s
inoperative. Another stop may now be em- -
ployed 1stead, if desirable, by operating an-
other tinger-stop key at its end m. Thus any
rariety of stops can be substituted for those
represented in the musie-sheet for any passage,
note, or part of a note, as desired. Any one
or all of the stops represented in the musie-
sheet may be entirely shut off for the entire
piece of musie, if desirable, and only such
stops as may please the performer be used
when and how he wills by the use of the fin-
ger-keys alone. To accomplish this the but-
ton-stops N for such keys are turned in the
position shown by the dotted outline. In the
combination of the finger-key and button-stop
N ftwo springs come into action to meet the
different required conditions. The spring un-
der m keeps the aperture a® closed when no
pressure 18 applhied at m. The spring under ¢
18 sufficiently stronger than that at m to keep

i valve V open when no pressure is applied at n.
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When the button is turned upon the lever ¢
in position of the dotted line the valve V 1s

held closed, and renders the music-sheet 1n-
operative through the stop. The shutter H 1s

now held closed by the operation of the air
from the main air-chamber K through a very
small tube, 3°, which is always open ' between
pn(,uma,tlc, Ley G and the main air-chamber,
but is so small as not to prevent the return of
the key G when the larger duet W is opened
to the external atmosphere. If, now, 1t be-
comes desirable to operate the stop without
turning the button back to its former position,
it is only necessary to depress the finger-key
at m, which will operate the pneumatic stop-
key G by means of aperture «® and ducts W
and S°. |

It will be seen from the foregoing explana-
tion that under any of the conditions men-
tioned the stops are always under perfect con-
trol of the performer, and may be opened or
closed at will by the touch of the finger-keys.
This part of my invention enables any one
having a cultivated ear for music to render a
piece with any desirable expression, while
the notes are produced mechanically, and as
expression 18 the most important thing to be
attained, and very little skill is required to be
able to manipulate a few stop-keys, the musie,
although performed upon a mechanical instra-
ment, may be always in quality equal to the
taste of the performer.

By the use of similar keys any of the perfo-

rations in the music-sheet which represent the
notes may be rendered operative and inoper-
ative at will, or additional notes thrown in, to
suit the taste of the performer.
- The second part of my invention consists in
a peculiar construction of the key-action con-
nected with the reed-valve, and a modification
thereof, as shown, which 1 will not claim here-
with, but reserve for another application.

The third part of my invention consists in
an improved construction of the spool or roller
for the musiec-sheet and its conneetion with the
instrument.

In Iig. 3 the spool of sheet-music is repre-
sented as having a bearing at one end on a
center-point, in order to have as little friction
as possible. In the right-hand end of the
spool, as shown, is a small hole, across which
15 a groove sufficiently large to take in a stop-
pin. The journal 1s shown removed to the
right for clearness of illustration.
the journal 18 slightly rounded or tapered, in
order that it may readily enter the hole 1n the
end of the spool or roller, and through the
journal or near its end 1s & pin which enters
the cross-groove and secures the turning of
the spool. The journal has a sliding move-
ment right and left, and 1s furnished with a
Spring and a draw- Lnob 7.

To place the spool on its journals, the knob 7
18 drawn baeck and the spool placed upon the
center-point, and then brought into line with
the sliding JOHI"HEL] whicl is allowed to return
to place and enters the end of the spool.

The end of'

-l

The fourth part of my invention consists in
a device for drawing back or rewinding upon
the music-roller any part or the whole of the
music sheet or strip without the use of the
motive power which propelled the sheet for-
ward. If the driving-wheel If, which propels
the sheet and operates the instrument, isdriven
by pedals it is desirable to be able to take ad-
vantage of any opportunity which may be
presented for resting the feet.

If it is desirable to repeat any passage in
the musie or recall any portion of the music-
sheet which has been unwound from the musice-
roll M, the operating-pedals of the mstrument
may be stopped, relieving the teet for the time
required to return as much of the sheet as (e-
sired, employing the hands for the purpose.

To accomplish this I attach to the journal
which supports the mausic-roll M a wheel, .
Over a pulley, Q, I pass a belt or cord, Y, to
which is attached a handle, I, at one end and
a small weight at the other, the weight being
sufficiently heavy to draw back the belt after
it has been carried forward by means of han-
dle P. The belt Y passes above the wheel u,
but does not of itself produce any friction
upon it, being held in a line Sllﬁhﬂ.} abox ¢ 1t
by the posmon of pulley Q.

On the side of the belt opposite that of wheel

u, I place a deviee, J, tor producing friction of

belt Y upon wheel #. This device, as shown,
consists of a lever, I, and friction-wheel J.

If 1t is desirable to recall any portion of the
music-sheet which has passed from the roll M,
it 1s only necessary to press upon lever K w1t11
one hand and draw upon the handle I? with
the other.

By relieving the pressure at KK the belt will
return to place without moving the music-roli,
and 1s ready to be redravwn, if necessary. The
niusic sheet or strip 1s very narrow, and re-
quires only a very slight power for propel-
ling it.

The feed-rollers ¢ g are arranged to touch
the sheet very lightly, which 1)10{11.10(,:3 {riction
sufficient for drawing it forward. Thisis eas-
1ly overcome by the power applied for recall-
ing the sheet. 1 also drive the feed-roller ¢
by means of slipping device d on the wheel If,
differing from that of my patent of November
26, 1878, only in the fact that the slip may re-
main continuous for any length of time., The
slipping device d of the driving-wheel If 18 ad-

justed to drive roller ¢ with only sufficient

power to carry the music-sheet forward. The
motion of the sheet may therefore be casily
arrested or the sheet returned without mjury
to the fabrie.

If 1t be necessary to relieve the pertforated
sheet or strip, more than already explained,
from the friction of the feed-rollers ¢g, I pivot
the roller ¢ to a drop, p, which 18 pivoted
above at ¢’. When the sheet or strip 1s not
drawn backward the roller ¢ presses on the
strip, the drop being drawn by the action
of the sheet or Stllp against a stop, »°; but
when the sheet or strip 18 drawn backw ard it

.’—‘




i‘“—lh

r

222,030 o 3

carries the roller caway from roller ¢, and then | main air-chamber. If a pressure-current of

it bears with only rolling friction. This forms
a self-adjusting device.
I use the friction device K J not only for

‘the pull-back, but also for arresting the sheet

to hold onto a note, or for producing a rest
not represented in the sheet, or for retarding
the time of the musie, as th{_, case may be.
In Fig.4 a piece of the music-sheet 1s shown
with a fllctlou device, which 1s brought to bear
directly upon the music-sheet for stopping or
refarding 1ts movements. By placing the
finger upon the presser K’ the movement of
the sheet may be stopped or retarded at will.
In recalling any part of the music-strip for
repeating any part of the musie, whether the

- return movement is produced by the motor

of the instrument or by the hand, it is neces-
sary to be able to recall just the part desired,
so that the mechanical repetition will begin at

~the proper place in the musie. I accomplish

this by having the take-up roll «? take up the
music-sheet at intervals instead of continn-
ously. Detween the passages and strains of
the musie, in such partsas judgment may dic-
tate, 1 place in the musie strip or sheet a per-
foration, depression, elevation, or equivalent,
whieh will operate a medmnmn tor b’[ﬂ])l)lll“
and starting the take-up roll, or otherwise
measure oft the music-sheet into d{,hmtb parts,
which may be mechanically controlled. Tht,
take-up roll does not constanﬂy keep the sheef,
taut between itself and the feed mechanism,
and may. be driven eifher positively or by
means of a slipping driving device, at pleasure.

- In Ifig. 1 the me Ghanmn for collm‘rmﬂ the
music- Stup and starting and stopping the tﬂke
up mechanism at mtervals 18 represented as
being pnewmatically operated; Lut, as before
llltlmated it may be otherwise mechanically
operated. -

In Fig. 1 the music-strip U is shown ashav-
g a ]}01t10n of 1t collected at U?2, between
Leed rollers ¢ ¢ and take-up roll «2. Tlllb ¢Ol-
lected portion of the sheet represents a com-
plete strain or passage of musie; or, speaking
more exactly, the strain or passage to be re-

peated, and which has last traveled through

the feeding mechanism, if drawn back until
the music- Stl"lp 1S taut hom the take-up roll,
will be 1 proper position to begin the 1"(_,11et1—
tion. While drawing the sheet backward I
prevent the sounding of the instrument by
rendering the pneumatic key-action inopera-
tive, thus saving the wind of the bellows for
a prompt start.

The mechanism which automatically starts

and stops the take-up mechanism at proper

mtervals operates as follows: Perforations
are made 1n the sheet, dividing its Iength in
proper parts to correspond with the required
intervals. These perforations pass over the
apertures of duects «® and a* and opemtc the

pneumatic tripe’ St The pneamatics»?n® have

a spring return movement, which may be sub-
stituted, 1t desired, by weight. These pneun-

maties are shown as-being exhausted from the |

alr were employed their action would be re-
versed, and it would only be necessary to re-
verse therr action on the tripper ¢ 5% As
shown 1n the figure, a perforation in the sheet
at the aperture «’, operating through pneun-
matic #* drops the beam N, which vibrates
on shaft H¢ and brings the wheel H* to bear
upon the motor-wheel H° of take-uap roll w2
and starts 1t in motion. H? is the driving-
motor, and may connect through belt, tooth, or
friction gear, with thetalke-up roll, butis shown
with a belt and friction counection. When
the perforation reaches the aperture a! an
opposite movement of the mechanism is pro-
duced throueh pneumatie 7%, and wheel Y be-
ing lifted from connection with I1° the take-up
18 stopped 1 its action until another pertora-
tion oceurs at «’. During this interval the
musice-strip 1s collected,-as shown at U2 In
order that these intervals of stopping and
starting the strip may be under the control of
the performer, so that he may collect more
than the length of a single division of the
sheet as marked by the perforations, or subdi-
vide at his pleasme 1 connect the anmtmeb
a® ', or other convenient parts of the tripping
mechanism, with the expression-keys L, or an
additional {mnel key or keys, as the case may
require, as shm\ n by the dotted lines {q.

1 use any or all parts of my invention as de-
seribed, not only as forming a part of a me-
chanical musical mstrument, but also to be
applied to musical mstruments of ditfferent
make and variety, or as a mechanism for per-

forming upon any ordinary mstrument. The

devices of Mg, 1 are shown as placed over the
finger-key board of an ordinary mmanual instru-
ment, and a striker in position for operating
the key of the finger-board, the connection be-
ing shown by the dotted lines. The connec-
tion for one of the stops is also shown at 1.

The mechanism of my mmvention can be
readily applied to operate more directly upon
the sounding devices of the instrument to
which 1t 18 anuxiliary than through the key-
board, and L do not wish to limig lll}ThGlt I the
manner of 1ts application. The meclhanism of
the invention may be connected for its motive
power to the foot-pedals of the instrument, or
to separate toot pedal or pedals, or be driven
by hand-erank or any other motive foree, in
which I do not wish to be limited.

The devices for stopping or retarding the
movement of the music-sheet are to produce
variety of effect i the rendering of the music
oy means of pressure of the hand at K or I,
and not as a counstant bmdmﬂ friction :tm
steadx g the music-roll.

b is neb necessary that the portion of the

sheet which 1s recalled for repetition be re-
wound on roller M unless it be preferred. It
may be collected 1n similar manuner, as between
a® and a’.

By using similar collecting mechanism or
take-up 111@(,11.,1111@111 at a position in front of
the tracker-range of the pueunmuc key-action
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to that shown in ifs rear in the figure, the
sheet may be withdrawn part by part, any
number of which, being under the control of
the performer, can be counted by the action of
the finger-keys without using the sight or ne-
cesmmtm any acquamtanee with the charac-
ter of the perforations, the performer being
wholly guided by ear as to the music pflsqed
tluonﬁh, and controlling by the touch the
amount withdrawn for repetition.

TFor convenience in illustration I have shown
the flanged delivery-roller as permanently at-
tached to one end of the musicsheet or strip,
andaplaintake-uproller permanently attached
to the other end of said sheet; but 1 shall not
claim this particular cmnbuntlon, as 1t 18 not
1ew. |

What I claim as my uwentmn 15—

1. In a mechanical musical instrument, or a
device for performing upon musical instra-
ments, the combination, with a perforated or
other music-sheet adapted to operate the stops
or expression devices of the instrument, of
finger-keys for varyving the efteet of the stops
or expression devices from that indicated by
the musie-sheet. |

2. The combination, with a stop, of a finger-
key constructed to periorm two operations for
reversing the ordinary condition of the stop
when said stop is either open or closed.

3. A music-sheet roller or spool, 1 the end
of which is a central socket for receiving the
end of adriving-journal for centering and sup-
porting the roller, and provided with a clutch
to cause the roller torevolve with the journal.

4. In a mechanical inusical instrument, or an
attachment for operating or per formmn upon
musical struments, i combination, With a
inusic-sheet roller or spool, 1n the end ot wlnch
1s a central socket, of a center pointor journal
which centers and supports the roller in the
instrument, and has a longitudinal movement
to allow the roller to be removed from the
instrument and replaced or exchanged for
another.

5. The combination, with a perforated or
other music-sheet for mechanically perform-
ing upon musical instruments, of feed-rollers
driven by a slipping device, which is adapted
to allow the extent of slip to be varied or con-
trolled at the will of the operator for any de-
sired duration of time.

6. The combination, with a perfor ated or
- other music-sheet for mechanicall y performing
upon musical instruments, of a pull-back de.
vice for the returin movement or rerolling of
any portion or whole of the musie-sheet, sub-
stantially as specitied.
- 7. The combination, with the pull-back, of
the pressure-lever for rendering the pull-back
operative or inoperative, as Iuluued

8. The combination, with a nmusic-sheet and
1ts driving mcch.,mlsm of a iriction device for
stopping or retarding the motion of the sheet,
for retarding the time of the music, or produc-
ing a hold or arest, at the will of the performer.

9. A frietion device for stopping or retard-

ing the ordinary movement of the music-sheet
independent ot the motor of the Instrument,
and acting either directly or indirectly upon
the music- Sheef

10. The combination, with a pull-back or a
rewinding mechwmbm, adapted for recalling
for repetltton any portion of a perforated or
other musie-sheet, of mechanism for securing
the (hscontmmmce of the recalling movement
at the propér place for beginning the repeat.

11. The combination, with a pertorated or
othier music-sheet, of a 1(,pe‘1t1110 mechanism
adapted to be controlled by means of finger-
keys.

12. The combination, with a perforated S]lbet
or strip in which the perforations are made to
represent sounds, of a feed mechanism tor pro-
pelling the sheet or strip, which 1s rendered
inoperative by the flmtlml of the sheet when-
ever said sheet commences a return move-
ment.

13. The combination, with a perforated shect
or strip in which the perforations are made to
represent, sounds, a feed mechanism, and 2
driving mechbanism therefor, of a recalling or
a rewinding mechanism whieh: is independent
of said driving mechanism for its action.

14. The combination, witha perforated sheet
or strip in which the perforations are made to
represent sounds and a feed mechanism, of a
movable supportfor the presser-roller, adapted
to relieve the rollers of the feed mechanism
from their feeding-pressure, by means of the
friction of the sheet il its return movement.

15. The ecombination, with a pertorated or
other music sheet or strip and a feeding mech-
anism, of a take-up roll operated at 111terml%
by or thmuﬂh the means of the music sheet.

10. The Lonlbnntmn with a music sheet or
strip, of an interval take-up mechanism
addpwd to be controlled by the performer, in
order to change the intervals of mov emult at
will from those automatically produced by the
music-sheet.

17. A perforated or other music sheet or
strip adapted to act mechanically or auto-

matically upon a take-up mechanism at mtu-

vals of movement of the sheet.

18. The combination, with a feeding mech-
anism for a music-sheet, of an Interval mech-
anism adapted to hhmit the return movement
of the sheet when any portion thereof 1s re-
called for repetition.

19. The combination, with a musie-sheet and
a take-up mechanism, of a finger-key or fin-
ger-keys for controlling the take-up mechan-
ism as to its intervals of action, substantially
as specified.

20. The combination, with a music-sheet, of
3 9

a take-up mechanism controlled as to 1ts 1n-

| tervals of operation by means of a pneumatic

action, substantially as specified.

MERRITT GALLY.

Witnesses:
D. . Cowr,
W. E. CHAFFRLE.
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